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Impact of COVID-19 Pandemic on Colorectal
Cancer Screening Program
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Marco Emilio Bazuro

Abstract
The COVID-19 pandemic has influenced several aspects of daily activity in hospitals. We have confirmed that
our colorectal cancer screening program has proved to be worthwhile and safe also during the lockdown
period.
Introduction: One of the main clusters of coronavirus disease-2019 (COVID-19) has been identified in Italy. Following
European and local guidelines, Italian endoscopy units modulated their activity. We aimed at analyzing the need and
safety to continue selective colorectal cancer screening (CRCS) colonoscopies during the COVID-19 pandemic.
Patients and Methods: We carried out a retrospective controlled cohort study in our “COVID-free” hospital to
compare data of the CRCS colonoscopies of the lockdown period (March 9 to May 4, 2020) with those of the same
period of 2019 (control group). A pre/post endoscopic sanitary surveillance for COVID-19 infection was organized for
patients and sanitary staff. Results: In the lockdown group, 60 of 137 invited patients underwent endoscopy, whereas
in the control group, 238 CRCS colonoscopies (3.9-fold) were performed. In the lower number of examinations during
the lockdown, we found more colorectal cancers (5 cases; 8% vs. 3 cases; 1%; P ¼ .002). The “high-risk” adenomas
detection rate was also significantly higher in the “lockdown group” than in controls (47% vs. 25%; P ¼ .001). A
multiple regression analysis selected relevant symptoms (hazard ratio [HR], 3.1), familiarity (HR, 1.99), and lockdown
period (HR, 2.2) as independent predictors of high-risk lesions (high-risk adenomas and colorectal cancer). No COVID-
19 infections were reported among staff and patients. Conclusions: The overall adherence to CRCS decreased during
the pandemic, but the continuation of CRCS colonoscopies was efficacious and safe.
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Introduction
An outbreak of coronavirus disease 2019 (COVID-19), caused

by severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2),
has rapidly spread from China to nearly all the world, with over
800,000 people across 199 countries who have been infected thus
far.1 The World Health Organization declared a public health
emergency in late January 2020 and characterized it as a pandemic
in March 2020.

Europe was severely affected with an exponential increase in the
number of COVID-19 cases and deaths, leading to an overload of
the sanitary system and to a high infection rate among health care
professionals (almost 10% in Western countries).1-3
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One of the main clusters of COVID-19 at the global level was
identified in Italy.

The Italian government officially declared the lockdown on
March 9, 2020, and the phase 1 started, with a significant impact on
the lives of citizens and on daily hospital activities. As of that day, a
total of 9172 cases were recorded in Italy; more than one-half
(5469) of them were in the northern region of Lombardy, the
most affected area (Figure 1).4

In our region (Lazio), there were 102 cases as of March 9, 2020.
The measures adopted in our hospital setting to prevent the spread
of the COVID-19 infection were: (1) suspending of “non-urgent”
outpatient consultations, examinations, and surgical interventions
(priority class > 10 days); (2) recommending immune-suppressed
patients to avoid hospital admissions; and (3) progressively reor-
ganizing hospitals into “COVID-19 dedicated” and “COVID-
19efree” centers.

Nowadays, the results of this strategy are emerging, with an initial
reduction in the number of infected patients, hospitalizations,
intensive care unit accesses, and virus-related mortality.
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Figure 1 Total Cases of COVID-19 Infections Registered in Italy
on March 9, 2020
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COVID-19 and Colorectal Cancer Screening
Effects on Endoscopic Units and Colorectal Cancer
Screening Program in Italy

Typical presentations of this infection are fever, cough, myalgia, fa-
tigue, and pneumonia. Several studies also reported the early onset of
gastrointestinal symptoms, such as diarrhea or nausea (1%-10%), even
in patients without respiratory symptoms.5-10 It was demonstrated that
the SARS-CoV-2 is present in the feces and that it can survive in the
gastrointestinal tract where its receptors are expressed, even after respi-
ratory clearance.11-17Althoughboth the significance of virus detection in
the stool/rectal swabs of asymptomatic subjects and the role of
angiotensin-converting enzyme 2 as a direct mediator for SARS-CoV-2
in the gastrointestinal tract are still unclear, these observations emphasize
the relevance of an accurate definition of preventive measures, clinical
care, and treatment strategies in the gastroenterologic setting.

The need to protect patients, especially those with a high risk of
COVID-19 morbidity, led endoscopy units to reschedule an
elevated number of procedures, weighing the benefit of endoscopy
against the risk of infection on a case-by-case basis.

In endoscopic units, the activities were modulated in compliance
with recently published COVID-19 endoscopy unit standard
operating procedures,17-20 according to regional guidelines.

Based on the European Society of Gastrointestinal Endoscopy
and Endoscopy Nurse and Associates (ESGE-ESGENA) position
statement, colorectal cancer screening (CRCS) colonoscopies were
guaranteed in the majority of referral centers and labeled as “high-
priority endoscopy procedures.”19

Although the scheduling of treatments for oncologic patients was
not particularly influenced by the emergency, CRCS programs
obviously were.
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In Italy, the organized CRCS program with fecal immuno-
chemical test (FIT) is performed at the regional level with different
adherence rates.21,22 Barriers to screening normally include lack of
proper education on colorectal cancer prevention, low appreciation
of the screening benefits, fatalism, or simply fear of the screening
tests; all these factors were exasperated by the pandemic.23,24 The
COVID-19 pandemic has resulted in decreased endoscopic testing
for colorectal cancer.

The purpose of our study was to establish whether the CRCS
program is effective in detecting precancerous lesions and cancer
even during the pandemic. We compared the lockdown period data
with last year’s data in the same time window.

Given the prognostic impact of COVID-19 infection, a sec-
ondary objective was to evaluate the safety of selective colonoscopies
performed in strict compliance with protective measures.

Patients and Methods
Lockdown Strategy in our Endoscopy Unit

In the context of patients’ segregation in “COVID-19efree” and
“COVID-19ededicated” hospitals, the Regional Health Commit-
tee selected our Hospital as COVID-19efree.

In line with regional guidance, our endoscopic daily activities
continued to encompass the treatment of emergencies, inpatients,
and high-priority outpatients.

Adequate protective measures were applied to ensure safety (ie,
personal protective equipment was distributed, re-processing of
endoscopes was more frequently performed, and premises were
increasingly sanitized).

All patients with positive FIT, as well as those waiting for pol-
ypectomy surveillance (as foreseen by the CRCS program), were
invited over the phone to the pre-test medical interview to plan the
second-level screening test if no suspicious symptoms of COVID-19
were reported. All patients were called the day before the scheduled
appointment by nurses for screening, and on the day of the pro-
cedure, the same questions were asked about fever, new respiratory
symptoms, anorexia, diarrhea, vomiting, abdominal pain, and loss
of smell or taste.

The option to reschedule the examination after the end of this
sanitary emergency was given to all patients, especially to those with
comorbidities or older age. On the other hand, the relevance of this
exam was underlined to patients waiting for surveillance of resected
advanced adenomas.

Study Groups
During the lockdown period (from March 9 to May 4, 2020),

data of selective CRCS colonoscopies performed in our endoscopy
unit were accurately collected. Included patients were counted in
the “lockdown group,” whereas invited patients who decided to
postpone the exam were recorded.

Collected information included demographic data, indications to
examination, presence of relevant or systemic symptoms (paying
particular attention to rectal bleeding, weight loss, anemia, changes
in bowel habits), medical history, and endoscopic and histopatho-
logic findings.

The data of CRCS colonoscopies performed in our endoscopy
unit during the same period in 2019 (from March 9 to May 4,
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2019) were collected separately to analyze the efficacy of our
scheduled CRCS program. These patients were named the “control
group.”

The study protocol is in line with the ethical guidelines of the
1975 Declaration of Helsinki. Written informed consent was ob-
tained from all participants.

The only exclusion criterion was patients’ refusal to participate.
All data on demography, colonoscopy, and histopathology were

recorded by the screening center in a regional database and in our
endoscopy unit general database.

Endoscopic Management
CRCS colonoscopies were performed in a dedicated session,

using high-resolution instruments (Olympus 190, EVIS EXERA
III, Olympus Corporation), CO2 insufflation, and water pump
jet.

All patients underwent conscious sedation, and deep sedation was
occasionally offered to selected fragile patients.

The Boston Bowel Preparation Scale was used to assess bowel
toilette. If poor or inadequate in any colonic tract (total score < 6 or
score < 2 in a single segment), the colonoscopy was rescheduled.25

Superficial neoplastic lesions detected during the examinations
were accurately studied also through optical and virtual chromo-
endoscopy (vital colorants and narrow-band imaging).

Endoscopically resectable superficial neoplastic lesions were
removed during colonoscopy through polypectomy or endoscopic
mucosal resection (en bloc or piecemeal according to morphology
and sizing).

Based on morphologic characteristics (mucosal and vascular
pattern), colorectal superficial neoplastic lesions suspicious for deep
submucosal infiltration were sent to referral centers for endoscopic
submucosal dissection (ESD). Patients with evident advanced
neoplastic lesions underwent biopsy, endoscopic tattooing to mark
the lesions, and multidisciplinary evaluation (gastroenterologist,
surgeon, radiologist, pathologist, and oncologist) as provided by the
CRCS program.

All histopathologic data (including surgical and endoscopic data
coming from other centers) were collected.

Patients were considered as negative in case of no polyps or in-
flammatory or hyperplastic lesions.
Table 1 Baseline Demographic and Clinical Characteristics of the 2

Lockdown Group
(n [ 60), n (%)

Gender (M/F), n
(% of male)

26/34 (43)

Age, y 59 � 8.2

Invitation indication

FIT 51 (85)

Polypectomy surveillance 4 (7)

Familiar surveillance 5 (9)

Reported familiarity 22 (36)

Relevant symptoms 11 (18)

Abbreviations: F ¼ female; FIT ¼ fecal immunochemical test; M ¼ male; NS ¼ not significant.
Patients with adenomas were considered as high-risk according to
ESGE criteria in case of more than 3 lesions, size � 10 mm,
serrated, detection of high grade dysplasia, or villous component.26

Colorectal cancers were stratified according to TNM
classification.

The same management was adopted in both cohorts.

COVID-19 Infection Surveillance
All staff were submitted to an infectious surveillance program. In

case of slight respiratory, systemic, or gastrointestinal symptoms or
high-risk COVID-19 contacts (relatives or patients), an oropha-
ryngeal swab was performed. At the end of the lockdown period, an
oropharyngeal swab and a serologic test were done on all nurses and
medical staff.

Patients who were visited during the lockdown period were called
over the phone 14 days after the endoscopic procedure to determine
whether they or their relatives were symptomatic or not.

Statistical Analysis
Our analysis aimed to compare demographic, clinical, and his-

topathologic data of the 2 cohorts of patients. Numerical variables
are expressed in as the means � standard deviations and were
compared using the Student t test for unpaired data. Categorical
variables are expressed as numbers and proportions and were
compared using c2 tests.

P values less than .05 were considered significant.
Moreover, to identify possible predictors of high-risk lesions, a

multiple regression analysis, considering 5 variables (age, gender,
relevant symptoms, reported colorectal cancer familiarity, and study
period) was performed. Not significant variables were removed, and
the analysis was repeated to confirm the statistical significance of
remaining factors.

NCSS (Number Cruncher Statistical System) software 2007 was
used for statistical analysis.

Results
Patients

The majority of the baseline patient characteristics of the 2 co-
horts were comparable (gender, smoking habits, previous colorectal
surgery). The main reasons behind the invitations to CRCS were
Cohorts of Patients

Control Group
(n [ 238), n (%) P

131/107 (55) NS (.1)

65 � 7 NS (.2)

213 (89)

12 (5) NS (.3)

14 (6)

49 (20) .008

19 (8) .02
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Table 2 Histopathologic Findings of the 2 Cohorts of Patients

Lockdown Group
(n [ 60), n (%)

Control Group
(n [ 238), n (%) P

Colorectal cancer

Any stage 5 (8) 3 (1) .002

Stage > 1 3 (5) 3 (1) .06

Adenoma detection
rate

34 (57) 113 (47.5) NS (.2)

High-risk adenoma
detection rate

28 (47) 60 (25) .001

High-risk variables

Adenoma
> 10 mm

24 (40) 31 (13) <.0001

>3 adenomas 10 (17) 24 (10) .15

High-grade
dysplasia

15 (25) 15 (6) <.0001

Villous component 13 (22) 27 (11) .03

Serrated 4 (7) 2 (1) .004

Mean adenoma
size, mm

12.8 � 2.2 8.5 � 6.9 <.001

Mean high risk
adenoma size, mm

21 � 12.5 11.6 � 8.4 <.001

Abbreviation: NS ¼ not significant.
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also homogenous, all patients of both cohorts were called for FIT
positivity, and polypectomy surveillance was provided for in the
organized CRCS program (Table 1).

Nevertheless the mean age and the proportion of male patients
was slightly but not significantly lower in the lockdown group (59
� 8.2 vs. 65 � 7 years; P ¼ .2 and 43% vs. 55%; P ¼ ns,
respectively).

During the pre-endoscopic medical interview, relevant symptoms
or familiarity ranked far higher in the lockdown group (P ¼ .0149)
(Table 1).

During the pandemic lockdown, 137 patients resulted positive
for FIT and were invited to a pre-endoscopic medical interview.
Only 74 patients accepted the pre-endoscopic visit, and 60 patients
(lockdown group) agreed to undergo colonoscopy after medical
interview adhesion.

All patients gave their consent to participate to the study. For 2
(3%) patients, the colonoscopy was interrupted and repeated after a
few days owing to inadequate bowel preparation.

In the control period, 238 patients accepted to undergo colo-
noscopy after medical interview adhesion (control group) (3.9-fold).
In this group, 3% of colonoscopies were interrupted and repeated
shortly after because of inadequate bowel preparation.

Endoscopic and Histopathologic Findings
Colorectal lesions were detected during 61% of colonoscopies in

the lockdown group and 53% in the control group, with a similar
adenoma detection rate (P ¼ .2).

All lesions were endoscopically resected during the diagnostic
colonoscopy, with the exception of 3 advanced neoplastic lesions per
group (Kudo Vi, JNET 3) sent to surgery and 2 superficial
neoplastic lesions per group (laterally spreading tumors “granular
mixed nodular” or “flat pseudodepressed” ranging in size from 35-
50 mm) sent to referral centers for ESD.

Given the histopathologic results, we excluded 5% hyperplastic
and 2% inflammatory lesions from the colorectal lesions analysis
(Table 2 and Figure 2).

The adenoma detection rate (ADR) was slightly higher in the
lockdown group than in the control group (57% vs. 47.5%), but it
failed to reach statistical significance (P ¼ .2).

The high-risk ADR was, instead, significantly higher in the
lockdown group (47% vs. 25%; P ¼ .001). Based on a sub-analysis,
4 of 5 high-risk variables, (adenoma > 10 mm, villous component,
high grade dysplasia, and serrated) were observed far more
frequently in the lockdown group. Accordingly, the overall and
high-risk adenomas mean sizes were significantly higher in this
group (P < .001) (Table 2).

After post-surgical examination and radiologic staging, the previ-
ously described advanced neoplastic lesions were confirmed as stage I or
IIA adenocarcinoma (pT2 or 3, N0, M0). In the lockdown group, 2
adenocarcinomas limited to the submucosa (pT1), were found in 2
resected lesions with advanced pattern, whereas none were found in the
control group. No high-risk findings for nodal metastasis (grade > 2,
no vascular or lymphatic infiltration, high budding, submucosal infil-
tration > 1 mm) were documented in these 2 patients. In those cases,
the choice was to manage them by endoscopic and radiologic follow-
up, in line with the patients’ decisions.
Clinical Colorectal Cancer March 2021
All superficial neoplastic lesions sent to ESD turned out to be
high-risk adenomas.

A multiple regression analysis has identified selected symptoms
(hazard ratio [HR], 3.1), familiarity (HR, 1.99), and lockdown
period (HR, 2.2) as independent predictors of high-risk lesions
(high-risk adenomas and colorectal cancer) (Table 3).

No adverse events related either to diagnostic or operative CRCS
colonoscopies were recorded in the 2 groups.

Safety
During the lockdown period, no members of the sanitary staff

had any symptoms or high-risk COVID-19 contact. Oropharyngeal
swabs and serologic tests collected at the end of the lockdown period
from all staff members were negative.

During the post-endoscopic follow-up, no nosocomial COVID-
19 infections of patients and of families were referred.

Discussion
This epidemic is having an enormous impact on our lives and

health care systems. Although COVID-19 is related to a direct
relevant mortality, the fear of the infection may cause numerous
other deaths owing to diagnostic delays of life-threatening diseases.
In the Italian cardiologic setting, a worrying increase in out-of-
hospital cardiac arrests and related morbidity and mortality has
already been described.27 Given their relevance, CRCS programs are
going on, albeit with some limitations. The recently published
ESGE position statement clearly suggested that CRCS colonos-
copies should be guaranteed as “high-priority endoscopy proced-
ures,” but no data are available yet to confirm that this indication
was followed in practice.



Figure 2 Comparison of Detected Lesions in Lockdown Group (March 9 to May 4, 2020, COVID-19 Period) (A) and Control Group (Same
Period 2019) (B). Total CRCS Colonoscopies in Lockdown Group Versus Control Group (n [ 60 vs. n [ 238). High-Risk and
Low-Risk Superficial Neoplastic Lesions Were Classified according to European Society of Gastrointestinal Endoscopy
Guidelines

Abbreviation: CRCS ¼ colorectal cancer screening.
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Based on these assumptions, we conducted a study to verify the
effectiveness and safety in performing selective CRCS program in a
COVID-free hospital. By comparing the same time window in
2019, we observed that, although the number of selective CRCS
colonoscopies decreased sharply during the lockdown period, the
ADR, the rate of detected cancer as well as high-risk adenomas
increased.

Even though the increase in ADR was not significant (57% vs.
47.5%; P ¼ .2), it was remarkably high in both periods. In our
center, the main colonoscopy quality indicators for both periods
were adequate for the requested standard of CRCS programs,
being above the Italian average values reported by Zorzi et al.21

Not only does this suggest that the standard endoscopic skill of
Table 3 Logistic Regression Analysis of Independent Predic-
tive Factors of High-risk Colorectal Lesions (High-risk
Adenomas and Colorectal Cancers)

P Hazard Ratio
Confidence
Interval

Reported
colorectal cancer
familiarity

.02 1.99 1.1-3.6

Relevant
symptoms

.006 3.1 1.4-6.8

Lockdown period .01 2.2 1.2-4
medical staff was not significantly influenced by the events, but
also emphasizes that the results of our monocentric study could
be replicated in other CRCS centers (high-volume of CRCS
colonoscopies > 1000/year, dedicated session, endoscopists with
adequate expertise).

The increase in high-risk adenomas and cancer detection rates (47%
vs. 25%; P ¼ .001 and 8% vs. 1%; P ¼ .002, respectively) during the
lockdown period were significantly higher, whereas on the other hand,
the low-risk adenoma detection rate decreased sharply (9% vs. 22%).
More than one-half of the colonoscopies performed during the lock-
down period allowed the detection of high-risk pre-neoplastic or
neoplastic lesions. As a result, we can postulate that, given the
reduction of patients in the lockdown period, we might have missed
only those without significant endoscopic findings. Rescheduling these
colonoscopies is a less relevant issue, as it merely relates to the orga-
nization of our daily activities in the endoscopy unit.

Interestingly, we observed significantly more frequent more high-
risk factors (FIT positive, familiarity, or relevant symptoms such as
rectal bleeding, recent modification of bowel habits) in patients in
the lockdown group. It was probably in relation to a higher
commitment in emphasizing to these patients the importance of this
exam during the pre-endoscopic interview and to a self-selection by
the patient through balancing both fear of COVID-19 and finding a
cancer. Only a few patients without risk factors asked for the chance
to delay colonoscopy after the pre-endoscopic interview because of
their fear of being infected.
Clinical Colorectal Cancer March 2021 - e9
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Our multivariate analysis clearly indicates that patients with one
or more high-risk factors (FIT-positive, familiarity, or alarm
symptoms), independently of gender and age, should still receive
endoscopy as soon as possible, even in the lockdown period.28-31

The lockdown period was proven to be an independent factor
probably as a result of either the above mentioned patient self-
selection and the related fear of COVID-19 infection.

During the lockdown period and the post-endoscopic follow-up,
not a single patient, relative, or medical staff member tested positive
for COVID-19 infection, nor did any of them reveal any symptoms.

Conclusion
We think that our results are novel, as current real data dealing with

cancer screening or, specifically, for colorectal cancer, during the
pandemic were not available. The only clinical data concerning cancer
care demonstrating a reduction of urgent any kind of cancer referrals
in the COVID-19 pandemic versus the pre-pandemic period concern
the United Kingdom andNorthern Ireland.32,33 A potential utility of
an enhancedDNA-based tool testing for CRCS during crises has been
instead only hypothesized in the United States.34

Our results might be also very relevant for the practical health
care pandemic and post-pandemic management.35 The choice to
split hospitals into COVID-dedicated and COVID-free was very
relevant to reduce the infectious risk and infectious fear in non-
COVID patients. Moreover, in these hospitals, less personal pro-
tective equipment to perform exams was needed, and these hospitals
did not experience a shortage of personnel (necessary in any case to
guarantee non-deferrable emergencies) available to carry on not
urgent high-risk procedures.

In conclusion, we proved that our CRCS program is: (1)
effective and worthwhile: the significantly higher proportion of
high-risk lesions by selecting patients fully justified the inclusion
of selective CRCS colonoscopies in high-risk procedures; (2) safe:
whenever it is performed in endoscopy units of COVID-19efree
hospitals and by strictly following rules in terms of COVID-19
prevention; and (3) cost-saving in terms of personal protective
equipment and personnel shortages if performed in COVID-
19efree hospitals.

Clinical Practice Points

� Our take home message is that, following the prevention rules in
terms of COVID-19, a more selective CRCS program must go
on during the current pandemic and even in case of any fallout.

� To ensure safety both for patients and staff, the CRCS pro-
gram has to be carried on selectively in endoscopy units of
COVID-19efree hospitals (following the measures adopted as
in Italy).
Acknowledgment
The authors thank Dr Paolo Di Traglia for his help with the

English language version of this article.

Disclosure
The authors have stated that they have no conflicts of interest.
Clinical Colorectal Cancer March 2021
References
1. European Centre for Disease Prevention and Control. Novel coronavirus disease

2019 (COVID-19) pandemic: increased transmission in the EU/EEA and the
UKesixth update: European Center for Disease Prevention and Control 2020.

2. Remuzzi A, Remuzzi G. COVID-19 and Italy: what next? Lancet 2020; 395:
122508.

3. Nig K, Poon BH, Kiat Puar TH, et al. COVID-19 and the risk to health care
workers: a case report. Ann Intern Med 2020; 172:766-7.

4. Comunicati stampa Protezione Civile - 09/3/2020. Dipartimento della Protezione
Civile Im Internet. Available at: http://www.protezionecivile.gov.it/media-
comunicazione/comunicati-stampa. Accessed: March 9, 2020.

5. Livingston E, Bucher K. Coronavirus disease 2019 (COVID-19) in Italy. JAMA
2020. Online ahead of print. https://doi.org/10.1001/jama.2020.4344.

6. Zhu N, Zhang D, Wang W, et al. China Novel Coronavirus Investigating and
Research Team. A novel coronavirus from patients with pneumonia in China,
2019. N Engl J Med 2020; 382:727-33.

7. Guan WJ, Ni ZY, Hu Y, et al. China Medical Treatment Expert Group for Covid-
19. Clinical characteristics of coronavirus disease 2019 in China. N Engl J Med
2020; 382:1708-20.

8. Huang C, Wang Y, Li X, et al. Clinical features of patients infected with 2019
novel coronavirus in Wuhan, China. Lancet 2020; 395:497-506.

9. Chen N, Zhou M, Dong X, et al. Epidemiological and clinical characteristics of 99
cases of 2019 novel coronavirus pneumonia in Wuhan, China: a descriptive study.
Lancet 2020; 395:507-13.

10. Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 hospitalized patients
with 2019 novel coronavirus-infected pneumonia in Wuhan, China. JAMA 2020;
323:1061.

11. Jin X, Lian JS, Hu JH, et al. Epidemiological, clinical and virological characteristics
of 74 cases of coronavirus-infected disease 2019 (COVID-19) with gastrointestinal
symptoms. Gut 2020; 69:1002-9.

12. Lin L, Jiang X, Zhang Z, et al. Gastrointestinal symptoms of 95 cases with SARS-
CoV- 2 infection. Gut 2020; 69:997-1001.

13. Zhang H, Kang Z, Gong H, et al. Digestive system is a potential route of COVID-
19: an analysis of single-cell coexpression pattern of key proteins in viral entry
process. Gut 2020; 69:1010-8.

14. Ong J, Young BE, Ong S. COVID-19 in gastroenterology: a clinical perspective.
Gut 2020; 69:1144-5.

15. Song Y, Liu P, Shi XL, et al. SARS-CoV-2 induced diarrhoea as onset symptom in
patient with COVID-19. Gut 2020; 69:1143-4.

16. Liang W, Feng Z, Rao S, et al. Diarrhoea may be underestimated: a missing link in
2019 novel coronavirus. Gut 2020; 69:1141-3.

17. Mazza S, Sorce A, Peyvandi F, et al. A fatal case of COVID-19 pneumonia
occurring in a patient with severe acute ulcerative colitis. Gut 2020; 69:1148-9.

18. Repici A, Pace F, Gabbiadini R, Colombo M, Hassan C, Dinelli M, ITALIAN GI-
COVID19 Working Group. Endoscopy units and the COVID-19 outbreak: a
multi-center experience from Italy. Gastroenterology 2020; 159:363-6.e3.

19. Gralnek IM, Hassan C, Beilenhoff U, et al. ESGE and ESGENA position state-
ment on gastrointestinal endoscopy and the COVID-19 pandemic. Endoscopy
2020; 52:483-90.

20. Lui RN, Wong SH, Sanchez-Luna SA, et al. Overview of guidance for endoscopy
during the COVID-19 pandemic. Gastroenterol Hepatol 2020; 35:749-59.

21. Zorzi M, Senore C, Da Re F, et al. Equipe Working Group. Quality of colo-
noscopy in an organised colorectal cancer screening programme with immuno-
chemical faecal occult blood test: the EQuIPE study (Evaluating Quality Indicators
of the Performance of Endoscopy). Gut 2015; 64:1389-96.

22. Bond JH. Fecal occult blood test screening for colorectal cancer. Gastrointest Endosc
Clin N Am 2002; 12:11-21.

23. Brenner AT, Ko LK, Janz N, Gupta S, Inadomi J. Race/ethnicity and primary
language: health beliefs about colorectal cancer screening in a diverse, low-income
population. J Health Care Poor Underserved 2015; 26:824-38.

24. Doubeni CA, Corley DA, Zauber AG. Colorectal cancer health disparities and the
role of US law and health policy. Gastroenterology 2016; 150:1052-5.

25. Lai EJ, Calderwood AH, Doros G, Fix OK, Jacobson BC. The Boston bowel
preparation scale: a valid and reliable instrument for colonoscopy-oriented research.
Gastrointest Endosc 2009; 69:620-5.

26. Hassan C, Quintero E, Dumonceau JM, et al. European Society of Gastrointes-
tinal Endoscopy. Post-polypectomy colonoscopy surveillance: European Society of
Gastrointestinal Endoscopy (ESGE) Guideline. Endoscopy 2013; 45:842-51.

27. Baldi E, Sechi GM, Mare C, et al. Lombardia CARe Researchers. Out-of-
hospital cardiac arrest during the COVID-19 outbreak in Italy. N Engl J Med
2020; 383:496-8.

28. Stock C, Brenner H. Utilization of lower gastrointestinal endoscopy and fecal
occult blood test in 11 European countries: evidence from the Survey of Health,
Aging and Retirement in Europe (SHARE). Endoscopy 2010; 42:546-56.

29. Chen C, Stock C, Jansen L, Change-Claude J, Hoffmeister M, Brenner H. Trends
in colonoscopy and fecal occult blood test use after the introduction of dual
screening offers in Germany: results from a large population-based study, 2003-
2016. Prev Med 2019; 123:333-40.

30. Kaminski MF, Regula J, Kraszewska E, et al. Quality indicators for colonoscopy
and the risk of interval cancer. N Engl J Med 2010; 362:1795-803.[5]
Kaminski M, Thomas-Gibson S, Bugajski M, et al. Performance measures for
lower gastrointestinal endoscopy: a European Society of Gastrointestinal Endos-
copy (ESGE) Quality Improvement Initiative. Endoscopy 2017; 49:378-97.

http://refhub.elsevier.com/S1533-0028(20)30101-8/sref1
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref1
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref1
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref1
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref2
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref2
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref3
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref3
http://www.protezionecivile.gov.it/media-comunicazione/comunicati-stampa
http://www.protezionecivile.gov.it/media-comunicazione/comunicati-stampa
https://doi.org/10.1001/jama.2020.4344
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref6
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref6
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref6
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref7
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref7
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref7
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref8
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref8
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref9
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref9
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref9
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref10
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref10
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref10
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref11
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref11
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref11
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref12
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref12
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref13
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref13
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref13
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref14
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref14
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref15
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref15
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref16
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref16
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref17
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref17
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref18
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref18
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref18
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref19
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref19
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref19
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref20
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref20
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref21
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref21
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref21
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref21
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref22
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref22
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref23
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref23
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref23
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref24
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref24
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref25
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref25
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref25
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref26
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref26
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref26
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref27
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref27
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref27
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref28
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref28
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref28
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref29
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref29
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref29
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref29
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref30
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref30
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref31
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref31
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref31
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref31


Valeria D’Ovidio et al

31. Hassan C, Pickhardt PJ, Kim DH, et al. Systematic review: distribution of

advanced neoplasia according to polyp size at screening colonoscopy. Aliment
Pharmacol Ther 2010; 31:210-7.

32. Lai AG, Pasea L, Banerjee A, et al. Estimating excess mortality in people with cancer
and multimorbidity in the COVID-19 emergency. April 28 2020, Research Gate,
https://doi.org/10.1101/2020.05.27.20083287, accessed August 25, 2020.

33. Logan RF, Patnick J, Nickerson C, Coleman L, Rutter MD, von Wagner C,
English Bowel Cancer Screening Evaluation Committee. Outcomes of the Bowel
Cancer Screening Programme (BCSP) in England after the first 1 million tests. Gut
2012; 61:1439-46.

34. Dockter AG, Angelos GC. Molecular-based alternatives for colorectal cancer
screening during the COVID-19 pandemic. Surg Technol Int 2020; 36:
143-7.

35. Amato A, Rondonotti E, Radaelli F. Lay-off of endoscopy services for the COVID-
19 pandemic: how can we resume the practice of routine cases? Gastroenterology
2020. Online ahead of print. https://doi.org/10.1053/j.gastro.2020.04.049.
Clinical Colorectal Cancer March 2021 - e11

http://refhub.elsevier.com/S1533-0028(20)30101-8/sref32
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref32
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref32
https://doi.org/10.1101/2020.05.27.20083287
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref34
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref34
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref34
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref34
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref35
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref35
http://refhub.elsevier.com/S1533-0028(20)30101-8/sref35
https://doi.org/10.1053/j.gastro.2020.04.049

	Impact of COVID-19 Pandemic on Colorectal Cancer Screening Program
	Introduction
	Effects on Endoscopic Units and Colorectal Cancer Screening Program in Italy

	Patients and Methods
	Lockdown Strategy in our Endoscopy Unit
	Study Groups
	Endoscopic Management
	COVID-19 Infection Surveillance
	Statistical Analysis

	Results
	Patients
	Endoscopic and Histopathologic Findings
	Safety

	Discussion
	Conclusion
	Clinical Practice Points
	Acknowledgment
	Disclosure
	References


